Inhibition of prolyl oligopeptidase increases the survival of alpha-synuclein overexpressing cells after rotenone exposure by reducing alpha-synuclein oligomers.
α-Synuclein (aSyn) aggregation, mitochondrial dysfunction and oxidative damage has been shown to be related to the death of dopaminergic neurons in Parkinson's disease (PD). Prolyl oligopeptidase (PREP) is proposed to increase aSyn aggregation, and PREP inhibition has been shown to inhibit the aggregation process in vitro and in vivo. In this study, we investigated the effects of a specific PREP inhibitor, KYP-2047, on rotenone induced aSyn aggregation and increased the production of reactive oxygen species (ROS) in cells overexpressing A53T mutation of aSyn. Rotenone, a mitochondrial toxin that induces oxidative damage and aSyn aggregation, associated with PD pathology, was selected as a model for this study. The results showed that rotenone induced the formation of high-molecular-weight aSyn oligomers, and this was countered by simultaneous incubation with KYP-2047. Inhibition of PREP also decreased the production of ROS in [A53T]aSyn overexpressing cells, leading to improved cell viability.